P

Sales: sales@parallax.com Sales: (888) 512-1024
Technical: support@parallax.com Tech Support: (888) 997-8267

\/ — Web Site: www.parallax.com Office: (916) 624-8333
4' | /\ % Forums: forums.parallax.com Fax: (916) 624-8003

36-position Quadrature Encoder Set (#29321)

The Parallax 36-position Quadrature Encoder Set conveniently provides rotational feedback for robot wheels.
This set was designed specifically for the Motor Mount and Wheel Kit (#27971), which is included with the Eddie
and MadeUSA robotic platforms. Or, use this kit with your own custom robots or mechanical systems with ¥2”

axles.
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Features

Provides two out-of-phase outputs from within a single sensor assembly
36-position Delrin encoder disks are incised to grip ¥2” diameter axles

Dual-signal out-of-phase outputs indicate direction, pulse widths indicate speed, and number of pulses
indicates distance traveled

Small form-factor and low voltage/current operation are easy to integrate with your robotic system
6-pin single row header with 0.1” spacing provides a simple 4-wire or dual 3-wire interface

Specifications

Power requirements: 2.5VDC @ 3.5 mA, 3.0 VDC @ 5.0 mA, 11.6 ma @ 5.5 VDC max.
Communication: two-channel high/low pulse output

Dimensions: 2.0 x 1.1 x .25 in (5.1x 2.7 x 0.6 cm)

Operating temp.: 32-158 °F (0-70 °C)

Kit Contents

(2) Quadrature Encoder circuit boards
(2) Encoder disks, 36-position

(4) 3-wire extension cables, 12”

(4) flat-head screws, #40-40, ¥4”

Tools Required

Small Philips screwdriver
Craft knife
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How it Works

The Quadrature Encoder employs a dual-slotted sensor mounted on a printed circuit board (PCB). This module
contains a single infrared light source on one side of its slot, and two separate sensors embedded into the
opposite side of the slot.

When the encoder disk rotates and swings through the slot, each individual fin on the disk blocks one sensor first,
and then the other, from the light source. The first blocked sensor transitions from low to high, and then, as the
encoder disk continues to rotate, the second sensor is blocked and it too transitions from low to high. These two
signals overlap each other.
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As shown above, this means that after sensor 1 goes high (A), sensor 2 then goes high (B) as the encoder
continues to rotate. Then, as the encoder continues to spin, sensor 1 goes low (C), and then sensor 2 follows
(D). Because sensor 1 went high before sensor 2 (A to B), it indicates that the encoder disk is rotating in one
direction (in the case of a robot, either forward or reverse). If sensor 2 went high before sensor 1, then the disk
is rotating in the opposite direction.
By interpreting these two signals, the following can be determined:

a) Whether or not the device is moving, by detecting transitions on either sensor

b) The direction in which the device is moving, by detecting which sensor transition occurs first

¢) The speed at which the device is moving, by measuring the widths of each pulse or by measuring the
frequency of the pulses

d) The total distance traveled, by counting the number of pulses from either sensor
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Assembly Instructions

Step 1: Using a small knife or toothpick, clean out any small pieces of plastic that may still be between the
internal fins of the encoder disk. Then, gently push the disk onto the axle as shown below. The internal
fins will deform and tightly grip the axle.
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Step 2: Next insert the bearing and axle into the Motor Mount block. Be sure to fully-seat the bearing into the
block as shown below.
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Step 3: Mount the Encoder board to the Motor Block, using the two flat-head screws provided. Be sure to align
the board such that the Encoder disk fits between the slots of the encoder sensor on the PCB, as shown
below.

Step 4: Last, connect the two cables. Black wires should be towards the outside and the white wires should be
next to each other in the center of the assembly, as shown below.
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